Abstract. In [2] Klep and Velu²£ek generalized the KrullBaer theorem for higher level preorderings to the non-commutative setting. A nreal valuation v on a skew eld D induces a group homomorphism v. A section of v is a crucial ingredient of the construction of a complete preordering on the base eld D such that its projection on the residue skew eld k v equals the given level 1 ordering on k v . In the article we give a proof of the existence of the section of v, which was left as an open problem in [2] , and thus complete the generalization of the KrullBaer theorem for preorderings.
Introduction
In the breakthrough article on orderings of higher level [1] Becker proved a higher level version of the Krull-Baer theorem regarding complete preorderings In the following sections we use the theory of abelian groups with nite exponent to construct a section of the homomorphism v which together with [2, Theorem 6] gives us a generalization of Becker's result for skew elds.
Preliminaries
In this section we give all information about valuations, orderings and complete preorderings of skew elds which is needed in this paper. We restrict to the denitions and theorems which are actually used and presuppose basic knowledge of commutative valuations as well as commutative orderings. Throughout this paper D will denote a skew eld.
Let G be an arbitrary group. Throughout the paper n G will denote the subgroup of G generated by nth powers and multiplicative commutators. The elements of n G are called the permuted products of nth powers of elements of G. It is clear that every element of n G can be written as a product of terms which are a result of applying a permutation on a certain product of nth powers and vice versa. For example: x 2 yz 3 yx 2 yzy is a permuted product of 4th powers.
Denition: A set P ⊆ D is a complete preordering of exponent n or level n/2 if n D × ⊆ P, −1 ∈ P, P + P ⊆ P, P · P ⊆ P, a 2 ∈ P ⇒ a ∈ P ∪ −P.
Note that an ordering of level n is also a complete preordering of level n and every complete preordering of level n can be extended to an ordering of level n (see e.g. [5, Theorem 3.13]).
All valuations considered will be invariant. A valuation with (not necessarily commutative) value group Γ v will be denoted by v :
will represent its valuation ring, its maximal ideal, its residue skew eld and its value group respectively (see Schilling [4] for more details). For a ∈ O v , a := a + m v will denote its image in k v .
Denition: A valuation v is said to be compatible with a complete preordering
See e.g. [5] for more details. 
Proof Thus, it is enough to nd
for every prime p from the prime decomposition of n.
The group Γ ab / p αp Γ ab is a bounded p-group, thus by [3, Theorem 17.2]
Clearly µ p is a homomorphism and v
which nishes the proof. Dene U 0 ⊆ U to be the system of representatives of µ(Γ 0 / n Γ) and for every a ∈ U 0 denote M a := ε ∈ O × v | χ(v(a)) = εP . Then: (a) P := a∈U 0 aM a n D × is a complete preordering of exponent n compatible with v and induces the given ordering P of k v . (b) Every complete preordering of exponent n compatible with v that induces the ordering P of k v is obtained in this way.
